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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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NATIONAL FOREWORD 

This Indian Standard (Part 3) which is identical with ISO 5456-3 : 1996 Technical drawings — 
Projection methods — Part 3: Axonometric representations' issued by the International Organization 
for Standardization (ISO) was adopted by the Bureau of Indian Standards on the recommendation of 
Drawings Sectional Committee and approval of the Basic and Production Engineering Division 
Council. 

This standard (Part 3) specifies basic rules for the application of the recommended axonometric 
representations of all types of technical drawings. Other parts of this series are given as follows: 



IS 15021 (Parti): 2001 
IS 15021 (Part2):2001 

IS 15021 (Part 4) : 2001 



Technical drawings — Projection methods: Part 1 Synopsis 

Technical drawings — Projection methods: Part 2 Orthographic 
representations 

Technical drawings — Projection methods: Part 4 Central projection 

The text of ISO Standard has been approved as suitable for publication as Indian Standard without 
deviations. In the adopted standard certain terminology and conventions are not identical to those 
used in Indian Standards. Attention is particularly drawn to the following: 

a) Wherever the words 'International Standard' appear referring to this standard, they should be 
read as 'Indian Standard'. 

b) Comma (,) has been used as a decimal marker, while in Indian Standards, the current 
practice is to use a full point (.) as the decimal marker. 

In this adopted standard, reference appears to certain International Standards for which Indian 
Standards also exist. The corresponding Indian Standards which are to be substituted in their place 
are listed below along with their degree of equivalence for the editions indicated : 



International 
Standard 

ISO 128: 1982 



ISO 129: 1985 



ISO 3098-1 : 1974 



ISO 5456-1 : 1996 



ISO 10209-1 :1992 



ISO 10209-2: 1993 



Corresponding 
Indian Standard 

IS 10714 : 1983 General principles of 
presentation on technical drawings 

IS 11669 : 1986 General principles of 
dimensioning on technical drawings 

IS 9609 (Part 1) ; 1983 Lettering on 
technical drawings: Part 1 English 
characters {first revision) 

IS 15021 (Part 1) : 2001 Technical 
drawings — Projection methods: Part 1 
Synopsis 

IS 8930 (Part 1 ) : 1 995 Technical product 
documentation — Vocabulary: Part 1 
Terms relating to technical drawings: 
General and types of drawings {first 
revision) 

IS 8930 (Part 2) : 2001 Technical product 
documentation — Vocabulary: Part 2 
Terms relating to projection methods 



Degree of 
Equivalence 

Identical 
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1 Scope 

This part of ISO 5456 specifies basiq rules for the 
application of the recommended axonometric rep- 
resentations for all types of technical drawings. 



2 Normative references 

The following standards contain provisions which, 
through reference in this text, constitute provisions of 
this part of ISO 5456. At the time of publication, the 
editions indicated were valid. All standards are subject 
to revision, and parties to agreements based on this 
part of ISO 5456 are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated below. Members of lEC and ISO 
maintain registers of currently valid International 
Standards. 

150 128:1982, Technical drawings — General prin- 
ciples of presentation. 

ISO 129:1985, Technical drawings — Dimensioning — 
General principles, definitions, methods of execution 
and special indications. 

ISO 3098-1:1974, Technical drawings — Lettering — 
Part 1: Currently used characters. 

ISO 5456-1 : 1 996, Technical drawings — Projection 
methods — Part V. Synopsis. 

ISO 10209-1:1992, Technical product documentation 
— Vocabulary — Part 1: Terms relating to technical 
drawings: general and types of drawings. 



ISO 10209-2:1993, Technical product documentation 
— Vocabulary — Part 2: Terms relating to projection 
methods. 



3 Definitions 

For the purposes of this part of ISO 5456, the defi- 
nitions given in ISO 5456-1, ISO 10209-1 and 
ISO 10209-2 apply. 



4 General 

The general principles of presentation given in 
ISO 128 shall be followed. 



4.1 Position of the coordinate system 

The position of the coordinate axes shall be chosen, 
by convention, so that one of the coordinate axes {the 
Z-axis) is vertical. 



4.2 Position of the object 

The object to be represented Is located with its prin- 
cipal faces, axes and edges parallel to the coordinate 
planes. The object shall be orientated to show the 
principal view and the other views that would prefer- 
ably be chosen when representing the same object in 
orthogonal projections. 
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4.3 Axes of symmetry 

Axes and traces of planes of symnnetry of the object 
shall not be drawn unless necessary. 

4.4 Hidden contours and edges 

Hidden contours and edges should preferably be 
omitted. 



4.5 Hatching 

Hatching to indicate a cut or section shall be drawn 
preferably at an angle of 45" with respect to axes and 
contours of the cut or section (see figure 1). 

Hatching to indicate planes parallel to the coordinate 
planes shall be drawn parallel to the projected coordi- 
nate axis, as shown in figure 2. 




5 Recommended axonometries 

Recommended axonometries for technical drawings 
are: 

— isometric axonometry (see 5.1 ); 

— dimetric axonometry (see 5.2); 

— oblique axonometry (see 5.3). 

Coordinate axes X, Y, Z are to be indicated by upper 
case letters. If other items (e.g. dimensions) have to 
be indicated in a table or drawing, lower-case letters 
X, y, z shall be used for better differentiation (for 
examples see ISO 6412-2). 

5.1 Isometric axonometry 

The isometric axonometry is the orthogonal axonom- 
etry in which the projection plane forms three equal 
angles with the three coordinate axes X, Y and ZT. 

Three unit length segments Mx, My and «z on the three 
coordinate axes X, Y and Z, are respectively projected 
orthogonally on the projection plane in three equal 
segments Ux'. "y' and u^' on the projected X', Y' and 
Z' axes whose lengths are: 



My' = Mw' = M, 



= (2/3)1/2 = 0,816 



Rgure 1 



The projection X', Y' and T of the three coordinate 
axes X, Y and Z on the projection plane (drawing 
surface) is shown in figure 3. 




Figure 2 



4.6 Dimensioning 

Dimensioning of axonometric representations is 
normally avoided. If, for special reasons, dimensioning 
is considered necessary, the same rules given for 
orthogonal projections (ISO 129 and ISO 3098-1) shall 
be used (see figures 6 and 1 2). 



Uz 




Hgure3 

In drawing practice, the projected unit length seg- 
ments on the X', Y' and Z' axes are taken as 
Mx' = My' = Mz»= 1, which corresponds to a graphic 
representation of the object enlarged by a factor 
(3/2)1/2 = 1,225. 



1 ) This gives a representation identical to that obtained by orthogonal projection of the principal view of a right hexahedron 
with all its faces equally inclined to the projection plane. 
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The isometric axonometry of a right hexahedron with 
circles inscribed on its faces is represented in figure 4. 





The isonnetric axonometry gives the same visual 
importance to all three faces of the right hexahedron, 
and is therefore convenient to draw on an equilateral- 
triangle grid (see figure 5). 

An example of dimensioning for isometric axonometry 
is given in figure 6. 




HgureG 



5.2 Dimetric axonometry 

Dimetric axonometry is used when a view of the object 
to be represented is of main importance. The projection 
of the three coordinate axes is given in figure 7. The 
ratio of the three scales is «x'-«y':"z' = 1/2:1 :1 . 




Figures 
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The dimetric axonometry of a right hexahedron with 
circles inscribed in its faces is given in figure 8. 




ai).c=ri:1/2 
Figure 8 



The four possible cavalier axononnetries of a right 
hexahedron are shown in figure 10. 

Cavalier axonometry is very simple to draw and 
makes it possible to dimension the drawing, but 
heavily distorts the proportions along the third coordi- 
nate axis. 
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Figure 10 



5.3 Oblique axonometry 

In oblique axonometry, the projection plane is parallel 
to one coordinate plane and to the main face of the 
object to be represented, whose projection remains in 
the same scale. Two of the projected coordinate axes 
are orthogonal. The direction of the third projected 
coordinate axis and its scale are arbitrary. Several 
types of oblique axonometry are used, because of 
their ease of drawing, 

5.3.1 Cavalier axonometry 

In this type of oblique axonometry, the projection plane 
is normally vertical and the projection of the third coor- 
dinate axis is chosen by convention at 45° to the re- 
maining projected orthogonal axes; the scales on the 
three projected axes are identical: Ux' = Wy' = Mz- = 1 
(see figure 9). 




5.3.2 Cabinet axonometry 

Cabinet axonometry is similar to cavalier axonometry, 
except that on the third projected axis the scale is 
reduced by a factor of two. This provides a better 
proportion to the drawing. 

A cabinet axonometric representation of a right hexa- 
hedron with circles inscribed in its faces is shown in 
figure 1 1 . 




31 = i)l = S 

Length of the ellipse axes: 

32 = 1 ,06j 
b2 = 0,33s 
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An example of dimensioning is given in figure 12. 
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5.3.3 Planometric axonometry 

In planometric axonometry, the projection plane is 
parallel to the horizontal coordinate plane. Projections 
using angles a = 0°, 90" or 180° should be avoided so 
that all necessary information can be presented (see 
figure 13). 




Rgure 12 
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5.3.3.1 Normal planometric projection 

Possible projections of coordinate axes whose scales 
can be chosen in the ratio 1:1:1 are shown in fig- 
ure 14. 

A right hexahedron with its dimensioning is given in 
figure 15. 

This type of oblique axonometry is particularly suited 
for town planning drawings. 
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a =0° to 180° 
/J = 90° - a 

Figure 14 



Figure 15 



5.3.3.2 Shortened planometric projection 

Possible projections of the coordinate axes whose 
scales can be chosen in the ratio 1:1:2/3 are shown in 
figure 1 4. 

A right hexahedron with its dimensioning is given in 
figure 16. 




Rgure 16 
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(informative) 

Bibliography 



11] ISO 6412-2:1989, Technical drawings — Simplified representation of pipelines — Part 2: Isometric projection. 
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This adopted standard also gives Bibliography in Annex A which is informative. The corresponding 
Indian Standard against the ISO Standard is given below along with its degree of equivalence for the 
editions indicated: 



International 
Standard 

ISO 6412-2: 1989 



Corresponding Degree of 

Indian Standard Equivalence 

IS 10990 (Part 2) : 1992 Technical Identical 

drawings — Simplified representation of 
pipelines: Part 2 Isometric projections 
[first revision) 



Bureau of Indian Standards 

BIS is a statutory institution establislied under the Bureau of Indian Standards Act, 1986 to promote 
liarmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any 
form without the prior permission in writing of BIS. This does not preclude the free use, in the course 
of implementing the standard, of necessary details, such as symbols and sizes, type or grade 
designations. Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are 
also reviewed periodically; a standard along with amendments is reaffirmed when such review indi- 
cates that no changes are needed; if the review indicates that changes are needed, it is taken up for 
revision. Users of Indian Standards should ascertain that they are in possession of the latest amend- 
ments or edition by referring to the latest issue of 'BIS Catalogue' and 'Standards: Monthly Additions'. 

This Indian Standard has been developed from Doc : No. BP 24 (0142). 
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